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FOREWORD

The tests described herein were conducted under

NASA Apollo contract NAS9-150, from 20 August to

24 August 1962.

This report was prepared by R. Ufer of the Wind

Tunnel Test Group, Space and Information Systems

Division, North American Aviation, Inc.
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I. INTRODUCTION

Apollo pressure model (PS-I) tests were conducted in the Ames

Research Center 2- by Z-foot transonic wind tunnel (Figure l) at Mach

numbers 0.4, 0. 7, 0.9, 1. l, I. Z, and I. 34 to obtain basic loads data on the

command module and to determine an adequate orifice location for the

barometric switch used to initiate the recovery chute deployment sequence.

A total of 312 acceptable data points were taken, and pressure distribution

data were tabulated and plotted for all valid runs.

Basic wind tunnel data are presented to make test results available at

the earliest possible date. Analyses and summary of results will be reported

in a separate document.

_ r-v. • . ,
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II. MODEL DESCRIPTION

The model, a 0.02-scale representation of the Apollo command module

(Figure 2), was tested through an angle-of-attack range of -i to +180 degrees.

To accomplish this, three models, A, B, and C were used. Model A has a

sting angle of 28 degrees relative to the model center line; model B has a

sting angle of 90 degrees relative to the model center line; and model C has

a sting angle of 150 degrees relative to the model center line. To cover the

angle-of-attack range from 0 to 180 degrees with these models, a multi-

position bent-sting arrangement was used. This was necessary because of

the limited travel of the tunnel's sector, which is -8 to +8 degrees.

8 _ mlFlll_ wlllr wq-3

SID 62-1316



NORTH AMERICAN AVIATION, INC. SPACE and INFORI%IATION SYSTENI_ DIVISION

7.7R

15.4R
m

33 Degrees

NOTE:

184.8

Drawing not to scale.
Dimensions in inches.

154.0

Figure 2. Command Module Description
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P

III. INSTRUMENTATION

The model was instrumented with 53 pressure taps, however on each

model several pressure taps did not exist due to sting attachment. The

missing pressure taps are as follows: model A--tubes I, 63, 82, 83, 84,

and 85; model B--tubes 89, 93, and 91; model C--tubes 93, 94, and 95.

Figure 3 shows the tube numbering system, and Table 1 gives the

instrumentation set-up key.

Table i. Instrumentation Set-up Key

Model Orifice

1

2

3

4

5

6
7

8

9

10

ii

12

13

14

15

16

99

82

83

84

85

86

87

88

No ° S/R

Data Orifice Number

Run 2-19 Run 20-43

1

2

3

4

5

6

7

8

2. 848

2. 716

2. 586

2. 455

2. 322

2. 188

2. 052

1.914

1. 765

1. 550

l. 334

1.118

0. 902

0. 686

0. 470

0. 253

0

-2. 716

-2. 586

-2. 455

-2. 322

-2. 188

-2. 052

-1.914

9

I0

ii

12

13

14

15

16

48

36

37

38

39

4O

41

42

1

2

3

4

5

6

7

8

9

10

ii

12

13

14

15

16

48

36

37

38

39

40

41

42

Run 44-61

l

2

3

4

5

6
7

8

9
i0

Ii

12

13

14

15

16
48

37

38

39

Manometer

Tube No.

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

74

59

6O

61

62

63

64

l 65

-5-
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Table 1. Instrumentation Set-up Key (Cont)

Model Orifice

No.

89

9O

91

92

93

94

95

96

Z3

25

27

29

3O

32

35

63

65

67

69

7O

72

75

43

45

47

49

5O

52

55

S/R

A= 0 ° -i.

-1.

-l.

-lo

-0.

-0.

'I
-0,

A--- 0 ° -0.

A= 45 ° 2.

2.

1.

1.

1.

O°

-_.°

-1o

-l.

1' -1.

)%= 45 ° -0.

X:90 ° Z.

j, 2.

2.

I.

i.

ir I.

A=90 o O.

Data Orifice Number

Run 2-19

765

55O

334

i18

902

686

470

253

586

32Z

O52

765

55O

118

470

586

322

O52

765

55O

i18

470

586

322

052

765

55O

I18

470

43

44

45

46

47

17

18

19

Z0

21

22

3O

31

32

33

34

35

23

24

25

26

27

28

29

Run 20-43

m

m

43

44

45

46

47

17

18

19

2O

Zl

Z2

3O

31

32

33

34

35

23

24

25

26

27

28

29

Run 44-61

40

41

42

43

44

45

46

47

17

18

19

20

21

22

31

32

33

34

35

23

24

25

26

27

28

29

Manomete r

Tub] No.

/66

67

68

69

70

71

72

73

39

40

41

4Z

43

44

52

53

54

55

56

57

58

45

46

47

48

49

50

51

-6-  IAL
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IV. TEST PROGRAM

A summary of the runs completed are presented by number in Table 2.

Table 2. Runs Completed

Angle Mach Number
of

Attack M= 0.4 M= 0.7 M= 0.9 M= I.i M= 1.2 M= 1.34

-I

20

41

61

77

90

lll

128

144

165

to 15

to 36

to 55

to 75

to 85

to 105

to 122

to 142

to 160

to 180

5O

56

44

38

26

51

57

45

39

27

52

58

46

4O

28

53

59

47

41

29

54

6O

48

42

30

20

32

2

13

5

21

33

3

14

6

22

34

4

15

7

23

35

17

16

8

24

36

18

12

9

55

61

49

43

31

25

37

19

ii

i0

-9-
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V. DATA ACQUISITION AND REDUCTION

Pressure data for this test were obtained via fifty 15-psi transducers

and were recorded by the Austin data recorder. Analog data on punched

paper tape from the Austin were hand-carried to Ames central computing.

A high- speed optical reader transferred the information from the paper tape

to a magnetic tape from which standard IBM cards were punched. Data were

simultaneously recorded on the manometer board. The manometer film is

held by the S&ID wind tunnel test group and is available upon request.

Schlieren photographs, obtained at 0 and 180 degrees angles of attack

and at all Mach numbers, are presented in Figure 4.

Data reduction required for this test consisted of Ap/q values for each

orifice. The tabulated Ap/q values are presented in Appendix A. Appendix B

contains the plotted data of Cp versus s/r.

The accuracy of the data presented in this report is as follows:

Pressure coefficient, Cp = +0,02

Mach number repeatability M = +0,003

Angle-of-attack repeatability, el= +0. 10 degrees

-ll-
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Figure 4. Schlieren Photographs of Tes t  Model (Sheet 1 of 3 )  
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Figure 4. Schlieren Photographs of Tes t  Model (Sheet 2 of 3 )  
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Figure 4. Schlieren Photographs of Tes t  . 
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CORRELk'rI,__,_F.R -ltO
_ekCHaue_tl_ 0.3g_

4Ll_tlt?g,O
I_sN o.sgsg
PT 20.35

(IN 0E_IIEtSl ,

-it

$ OvERR
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVIS1ON

........ t

S OvER R
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NORTH AMERICAN AVIATION, INC. _/) SPACE and INFORMATION SYSTEMS DIVISION

_E_NOLCS N_E_ G.5_5 x 15-E

Co_RELAIlON NUMBER -Z79
_ACM NUMBER 5.E97

_UN NUMBER 51
ALPHA _,
PJ_ G._Z9
P1 13.5E

{IN _E_REES_

-_ x

C:C CCC

$ OvER R

B-52 SID 62-1316



NORTH AMERICAN AVIATION, INC.

_1 SPACE and INFORMATION SYSTEMS DIVISION

REVNOL_5 NUI4_ER G.Gt5 x 1_-£
_ORREL4TI(_ NUMBER -20G
MA{_ NUMBER G._98
RUN NUMBER 5|
ALPNA _._
PtPT _.7_t3
PT 13.55

_.G
b-_--
k .... k*-- .--

i

/
/ =

• J

.... ..j ._

.... ----4--

- _i___
-- . .i -,..-,,i

LANBOI SvxBOl.
(IN _EGREE$)

0 ,
-0 X

-45
90 +

$ ovER R

!!! i.L!!
:_i__i I +-.-.--

1

•7i: ]!!!

i i "
i i TT,+
!! ,!!!

--'--+--" ...... -_ - +-? ,-l--

l i [ l 1 , , , __

!!, i ....

1 t i t

"¢'-! I ' : : :

' " I ] ! l

: : : %ll l i I

-._ _. -_.

-.--a .+-A-

-+- i. -i , -4_ 4- -# 4 ....

• -.+--+ . .+__. , +--

...... i7_X- ++ ....

I:::' 1:'i, _ +++'I i-- i * +.;,

i'

' I i

• . ....

• * . o
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

ir

$ OvE!R R
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NORTH AMER ICAN AVIATION, INC. _ _ SPACEand INFORMATION SYSTEMS DIVISIO_I..,.

÷

5 OvER R
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NORTH AMERICAN AVIATION, INC, / /J_"_ I SPACEancI INFORMATION SYSTEM8 DIVISION

F

E
$
$

R
E

C
Lv

E
F

F

I

C

i

E

N
T

R_h_LCS NUMBER 5.5_5 x IG-E
(_Rk_LAI[_N N_M_ER -Z8_
MACM NUMBER G,755
RUN _uMBER 51

ALPMA |5.&

Fl 1_.59

LIMBbA SYMBOL

_IN _E&kEES,

O

-45

f_ fff

S OvER R

B-56 SID 6Z-13 16



NORTH AMERICAN AVIATION. INC.

SPACE and INFORMATION SYSTEMS DIVISION

CORRELATIot_ NUMBEE-_14
MA{_ N_BE_ G.?OG
EUh NUHEER 5_
ALPHA _O,G
P_PT G.?_II
PT I_.?I

S OvE_ R

LAM_LA
(1N _E¢EEES)

G

45
45

9_

SYMBOl

X

l

-- nn_lrl_r_u-, -.
" B-57 SID 62-1316 _ ............ ,_



N O R T H A M E R I C A N A V I AT I 0 N, [ N C, _ SPACE and INFORMA_N SYSTEMS DIVISION

E
S
S

E

C

La

E
F

F

Z

E
N

T

..... _..... ; .... /

t!I: ", ':I ....._t.it ; .....

S OvER R
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NORTH AMER ICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

REVNOLCS huMBER _._5 x 1_-6
(_RRELATION NUN6ER -5|6
mACk N_NEER _.7_
RUN NUMBER 5?
iLPHA 28,_
P_Pt _.#198

_T l_.Eg

LAX_bA _v._OU
IIN _E_REE_

_5 I
-_5

9G +

• _

o ÷

s OvER R

B-59 SID 62-1316



• r _ .... lI I " iJ-

_i/_/lll IlICrl_ll I [! llIm
NORTH AMERICAN AVIATION, INC. _ SPACERnd I_FO|:L%IATI()N SYSTI_'._|S DI%'ISION

.... _ - • -÷ +_

.__....... : _-_-:

S OvER R

B-60 SID 62-1316
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NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISION

REV_OLCS NUI4BER _.G25 x IG-E
CoRRELAT|_ NUM6ER -3|8
HA¢_ _uMBE_ 5,E99
RUN NUHEEE 57
ALPHA 3E.G
P_PT G,7_14
PT 1_,_8

LANB_A
(IN DE_REES)

G

45

9G

SYMBOl.

X

I

EE_E-C?
5RE _C

5 OvER R

' B-61 SID 62-1316



N O F_ T H A M E R J C A N A V J AT { O N, I N C. _ ) SPACE and INFORMATION SYSTENt8 DIVISION

Y

• ° .

° o .

• o •

• ° *

• °

, °

EEsE-r_
r,_: tic

• * ° • ....

• ° . . ° . _ °

• • • ° • • ° °

• • • .....

• , ......

....

S OvER R
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N O RTH AM E R ICAN AVIAT|O N, I NC. _ SPACE and INFORMATION SYSTEMS DIVISION

°

• o .

• °

°

.........:.I ..._ ::::
_. * * • .....

• • • • _ .......

• * * • • ..... . .

• • , • • • ......

$ OvER E

B-63 SID 62-1316



• o

REVNL,LC,_.I_uHEER _.r_5 x Ir_-E

{._RRELAI lMt-_NL_ME,Ek -_5),

MA(h NumBER _._aE
@UN NUME,EI_ 45

ALPHA 5r_r_

LAME,CA 5vMF,aOL
£1h C,E(.,EEES _

r. v
_r_ x

9C, ..

EE%E-C_
_C_ CCC

s OvEl_ R

]3-64 SID 62-1316



/

NORTH AMERICAN AVIATION, INC. i(_ .'-;I'A('I.: Jil_(I INI.'()I_.I.XTI()N.'-;T_TI';M_ I)ZVZ-_I¢)N

p

• * • • . • ° °

• • + • • . . °

• * ° .

. ° • .

+ o • *

rr _ rff

50v[_

+ + + ;

• o * ,

° • • •

• • . .

• . • •

. . • •

• . • •

o • . • ° ° • •

• . ° .

• * ° . o °..

• ° . * * . •
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NORTH AMERICAN AVIATION, INC. _ SPA('F:andlNI"OR_,tAT]ON._Y_TF;M._DIVI_I()N

LA_OA syM_.

(IN OE_REES) ,
" X

$ OvERR

B-66 STD 6z-1316 '-'_-.Ir'r"-='_"_I



NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYST£MS DIVISION

C
o
(
F
F
!

g
N
T

i

i
_ L

i
[

RtvHQI.0SNU148(m0.Q_4X10-S
C(_ItELATIONN_I4_[I_o20_
#401 l_U148EltQ.Si7
RU_N_ii(R 39
ALPHAS.S$.O
PlOT 0, ?_¢
PT |3,Sg

LAMBOA

it

S Or[! it

smSa.

x

6

i

i
I

I

A
/]

/

i
J

'" .... B-67 SID 62-1316



NORTH AMERICAN AVIATION, INC, _ $PACEand INFOR_IATION SYSTEMSI)IVISION

...... _mma.

p
R
E
$
$
u
R
E

C
O
E
F
F
]

[

_Ev_.0S NU_Em 0.024 x
C_I_L&TION N_48£It -203
.ACN NUMBEn 0.69?
e_ re.BEe 3g
ALPHA 6S,O
PIPT O. ?_Q
N 13.SG

_ J"_lII r-a_ rs nTI A n
B-68 SID 62-1316 _,v.....-.......,_



NORTH AMERICAN AVIATION, INC.

f

SPACF; itllcl INF()RNI.%TI()N :';Y_TF:g|_ I)]%'I-";I()N

I
|

el

C mm

7-
re,-

tam

m

m

m

m

,-,I-- m

-,-I,--

m

ml m

m m

m

m m

I,.,,,,,,,l-,,,,,,i - - m m

m m

m m

m m

m m

itagg
m m

m m

_yNO.0S N_Ee 0.0_4 x 10-6
COItI_LITION NUNBEI_-2D4
,ACH N_eEe 0,_00
eUNN_I4EIt 31
ALPHA 67.0
P/PTO.TlOt
PT 15.11

LAI401

(IN _IREs)

it

S OvER!

sY.l_.

i

X

i

- E
I---

m Im

- _

N "
-. _



._22::::3E_:T:,_,L NORTH AMERICAN AVIATION, INC. _ SPACE and I,NI_'OI],MATI(_NSySTEMS DIVI:-',ION

_Y.(_.Ds NU_O 0.024x ;O-Q

NACH O.$K
A_ 39
AL_A_
PIPT 0,?_32
PT 13,5t

° X

-il

SOvERR

/
/

B -70 SID 6Z-1316



f

NORTH AMERICAN AVIATION, INC. I ('-_i

SPACE and INF()R._I.-_,TION SYSTEm, IS DI','I:glON

J

mm

i

z

$ OvERR

L_QA

(IN OE._e[rS)

il
$

X

+

B-71 SID 62-1316



NORTH AMERICAN AVIATION, INC, _ SPACE and lNFORMATION SYSTEMS DIVI_ION

lltv_Oi.OS_lll 0

P/PT O. 1_14
PT |_. Sit

LAWIt0A sml_.

(IN _lRgS) ,
" X

-i_ _

B-72 SID 62-1316
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S

g

C
0
g
F
F
I

E
N
T

i

]

I

i

I

I

f

PJ

REYHCX.OSNU_Efl 0.024 X 10-6 LA_OA SY_Ba.
CORREL&TIONNU_ER -208 (IN DEGREES)

NACHNUI4ER Oo?O0 t *I_UNNUI4B(I_3g - x
ALPHA 7_.0 45
;_/PT 0,7Z06 45
,T 13.56 "90 ÷

S Ov(_ R

]

I

]

]

/

1

!

I

I

I

I

r

I
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I

I

I
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

p

$
u

I
c
I
E

yRE NOL_S NUMBER rJ.rJ2Sx IO-6
COI_IRELAT|Cew N_MBER -],6rJ

MACM _uMBER 0.699
RuN NUMBER 27

ALPHA ??.0
P/PT _,7_3,4

PT 13.80

LAMO(_A SYMBOL

(INDE_REES) ,
" X
45

÷

"J_ h J l i"' _ _i " "i'l iI. I

B-74 SID 62-1316 -vv,,,,_L,., ._



NORTH AMERICAN AVIATION. INC. _ SPACEand INb'OI_M._.TI()N S',STF_'MSI]IVI_;ION

REV_D(.OS_EQ 0,01!5x 10-6 LA_DA Sv_

C_i_ECATIONN._)_-1,1 (IN (_[)RFES)MkCH NUMBER ;_
RUN NUl4eER 27 -u x
ALPHA 79.0 45 T

P/PT 0.,219 "_IPT 13.75 +

r I

S OvEQ

B-75 SID 62-1316 _ .....



NORTH AMERICAN AVIATION, INC.

_ SPACE and INFORMATION SYSTEMS DIVISION

• * •

t

P: t].'5

-AMB_A

-G
45
-45
_C

SY_E;gL

LjF _" ,,

B-76 SID 62-1316



NORTH AMERICAN AVIATION, INC. _ S]PACI_:a_d ]"_F(')RMAI'I()N _YSTF"M'*'IDIVI_I()N'Ill
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N O R T H A M E R I C A N A V I A T I O N, I N C. SPACE and INFORMATION SYSTEMS DIVISION

/
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NORTH AMERICAN AVIATION. INC. ! ._}'._('i.;,_slst I_I+'(}I{M.%']I[)N _Y_'I'P;M_i_t(_N

• _-77 ,SlO 6Z- 1$.1.6 .............. ,--



NORTH AMERICAN AVIATION, INC. _ SPACE and lNFORMATION SYSTEMSDIVISlON

P
R

E
S

S
u
R

E

C

,3

E
F

F
I

C
I

E
N
T

) ! ,

T

S OvER R

i:ii_-)!i_ ''''
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IN r -
_111 |ILJL-r1"_ |_L,, NORTH AMERICAN AVIATION, INC. _ SP/kCEand INFORMATION !-;YSTEMS_|F,|ON

REv_aO_.DSN_ER 0.0_5x 10-6 LA_C)A ,SY_
CORRELATION Nu#dO[R-|78 (IN DE_aREES)
klktH hiUl,_F.lt D.G$? 0 ,
R_ Nu_Ee 33 -O x
kLPHAtLi.,0 45 L
P/p, O.?229 -45 G
PT 13.94 90 +

i L

S OvEklIR

o , B-81 SID 62-1316



NORTH AMERICAN AVIATION, INC. _ SPACEand INFOtt_MATIONS¥STE:MSDIVISION

_E_,_L;_ _OER 0.025 X I0-6 LA_OA Sv_OL
C_EL& TION ,%u_eER-17g (IN OE_REES)

ALPHA 116.0 45 I

PT 13.93 ÷

E
$
S
u

E

C
0
E
r

F
!
C
I
E
N
T

_ _^'lrlnr "'T'''
B-82 SID 62-1316 ........ in_



/

NORTH AMERICAN AVIATION, INC. ! .-_t'A('l,;.n_ NI-'()I,L_,I.%'II(iN_'I'_'I'IC_,I_-, I)l\I_l()_,

_E.Y_LGS NUMBER C_.
CQRRE A'Z NUMBCQ-zs 

IO-E

(IN CE_REES) SY_OL

LA_OA

_ACH NUMBEI_ r_.699 ,
I_UNNUMBER 3_ -0 x
AuPHA _,_.0 4S ]
P/PT 0.7,17 "4_
PT ).3.9_ 9_ 4.

? r

P

E
S
S
U

C
0
E
F
F
I
C
I
E
N
T

S OvER R

_" " " B-83 SID 62-1316



NORTH AMERICAN AVIATION, INC. _X_ _ SPACE and lNFOR?tI_TION SYSTE:MS DIVISION

_UN,_uNBEI_3
ALPHA 1_6._

* t •

• , t

• ° •

- . _ J

• o .

• • •

a:!:

ii

• , ° . • o • °

;';i-- ;;[i

t t * t

, .+, ;;i i

I I , i I i ;

.... i'* ! !

.,, _ _/_-+
'''':v!!t

..... t':

° ° * ' i t _ ;

o ° o o ° , . ,

• • ° . , , . •

t i T * _ I

t * t

• ; , ki.

"'
t i t _ i i t

?_'' '*t

, ,i , [
+;;; i

-t_.tt ,
i i_;o i; ;

, ;,÷ _,*

i;!;tl''

,;iIlll
'**i I t:tit,
, * t i , , t
':l't+ t
;t!tt I

:t:ti iI!t

LA_DA

(IN OE._REE$)

, t t .

I] ' '

I
l

t I. t •

t t t ttt t

_ t

,r I _, ,l

! : .,.

,, ;!tl IIIt

, o , ,

i 4

t I t

1

, , ° , . o , .

i; ; [ ; :' ;

I l!,i

, I + t + i, ,

I''i

_,,_o. 8_'_

. o . .

. . o °

, , i t

,I ,I o

* , io.

, ° ....

t ° ° • , ° * .

I I . i

! t _ • . ° , ,

o t • • • . , ,

• _ t • • • , ,

_i.[ t .....

I

f ? ? ? t _, t * •_* * , •.... ;:I , ;,,.."'I IllII l,I,,l I, ..,'-..I'4
r _9;41 * ' i + t + * _ t _ , , , t , i , ; , t _. ....
t . _ I i : : _ I ! I 1 . I 1 ! : i I . _ :. i I ; ; , ,Ilk_

t * t + _ _ + t * I } i t i t t } I'. _' ;-]' , . , t . .-,_
i ' + i + + _ _ t ; ' '" ' .....

t , + + t ;, _ _ , I _ i t ' t , , _ . I , , t ..tJ .... t ....
f!to_til]ltttl!ti_iitt,,tft_ :::t:. ,,
!_i !q-lt i il i;i il; i-iI_4,_; ;:1|; ;. :1:; ::
t t t ttf , t t t , + * i | _, ; , t x ..... t ..... t • • .

:_ ,-.,!:,..t * ....... ._..I.... I_ .
Itllt* iiJ.i 't; :::: t :::
i. i ÷ tN: ;,,_:.q.J i t . it i1 * ; 1+.,,,,._ ; 1 ; . , • I ....

t t t ! I !',,,tI'! I t
Itlttlo, I44" ! :I, ii11:ii

t : i !i ! : !'. t : : : : : : : '
,ll;llililI; : I,;;l;;;.l..;°l ....
'_ _tt _ ttt t * ' i '' ' i; '' 't .... t ' ' •
' _ } _' ' ' ........... t' •t _tl_lt f 1 , . . I . . I .

:*i!li!!it'+ ..... t'"'t .... t
S OvERR
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P
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S
S

u
Q
E

C

0
E
R

F
I
c
I
E
N
T

REYNOLOSNUMBER 0.02_ x tO-S LAWBOA SYMBOL
CQRREL'T|ON N_7_ _ -|_ (IN OE;'EE5)M&CM Nu146EI_
RUN NuNBER ) ._
kLPHI _,'_'_ ,_ 4_ X

• ° , °

S OvERR

, B-85 SID 62-1316



NORTH AMERICAN AVIATION, INC. SPACE and lNFORMATION SYSTEMS DIVISION

RF.Yh_C,S _uHOE.R G._25 x tG-6
C_RRELATI_N N_NB_,Q -17
MACH NUMfiER G.?_l
RU_, _UMB_.R
A_PHA tl_8.0

PT 1_)o_7

• o , • * . , _ * +

...... , + ' +

• * o . • • • • , * ,

• , • • • , • * * • ,

• • ,. • , • • * + * *.

. , i i ! ¢ t : : : :

::t, ::::

:iitii!:S
t *

, o * ° _ _

: : : : + _ t

: 5 }

: ! i |

, , . °

* i ++
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.'',!018

i t t
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i * i I + * ,

t + t t
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,) + (, ;
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] ) : '.

,) t t *
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; : ! i
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+ * * +

: >,1 . ..

ki + &
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+t ++

• I l *
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i _ f T , t r
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: i _ I l * i ! , " _ : , ! I I ' *r_ * )
..... ..., + _ , +ql., , ......

t * ) z ,

.... ..,, ittt ,
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• t i + i * *
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: ) _ : : I I )

I * * * & *

+ i I *
t : , i

,
t t tt
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,)l! ....
;; i !lii I+_F I )
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ii!itili!tI

t i i *
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• t '_ I
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I i _*t

¢ I I ,

• tI(,,
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I l ) *
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tt',t
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! ! ! I ! 1 . *
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• ? * * • , . ,

"!4.:" i:::..
• -- 11[ * • ' '

t' ......

I I (@* +*e I * I * * * , ,

u l :: :" I I I ! l I i i

• • *. • * * , • ° °

: t _: .Li i * l l m 1 .

ii........• * , • ° * ° . .

° • . .

........° (, , ° • , ,

, , * , * ° .

(, ,) * * ¢ * * ¢ * , .

S OvERR
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NORTH AMERICAN AVIATION, INC. _ $PACE and INFORMATION SYSTEMS DIVlSION
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S OvERR
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NORTH AMERICAN AVIATION, INC. SPACE and INIPOIRMATION SYSTEMS DIVISION

{.

!

RF..Y_OL_SNUI_ER 0._5 x 1,0-E LJ,I_O& Sv_OL
CORRELkTION Nv_[R -92 (IN 0E_Er.S)

t4kCH NUI4_ER [L702 _ $RUN NUMBER _,& - X
ALPHA 147,0 45 ]

P/i_T ra.Tt97 "_IPT _,Et +

t

..... .1. l |l I i |_



/

NORTH AMERICAN AVIATION, INC, _/_ SPAC'|-:tLnd |_;I_'()I{%I._.1"I()N _YSTI,:_I,-; l)[\i_l()_.
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S OvERR
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NORTH AMERICAN AVIATION, INC. _ SPACE snd INFORMATION SYSTEMS DIVISION

S OvERR
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NORTH AMERICAN AVIATION, INC. _ S]PACEaI_djNKORMAT|ONS¥STEMSI)IVISION

P
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E
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E
F
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E
N
T

lIEvi.ll3.0SklUl4Elt 0,02_ X IQ-I_ I.AI4BI_A SYI4{_I.
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NORTH AMERICAN AVIATION, INC+ _+ SPACE and lNFORMA _IFit}_SYSTEMSDIvlslON

o +

RE','I_L_S _UMBER O,O!i ),0-6 dn C;E_REES}C_Ri_ELA TION NgM_F,,R 9 X LAMBOA SYMBOL

MACM _uMBER 5,957 ._ +RuN _,uMBER I_ x

ALPHA 146.0 45

P/Ptr_._865 "_IPT t2,56 *

S ¢vEe @

B-133

SID 6Z-1316
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SPACE and INFORMATION SYSTEMS DI%'ISION

COR_[L_TIONN_,M@[R
MACH NUMBER u.902

RUN Nk_,_ER 15
ALP_AIS0.G
P/PT G.gG2
p_ I2.G5
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFO.I_I.MATIONSYSTEMS DIVISION

REVNOLOS NUI_ER {3.G;_,_ X 10-G LAI4eOi 5YI4B_
COERELATI_ NUI4_ER -lO_ (IN 0E_REES)

MkCH NUI46ER 0.901 ._ ,R_ Nu_ER 15 x
ALPHA15_.G 45

P/PT 0. S904 -_PT 12.GG +

S OvER R
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_E,_L,CS NUMBER$,_25x 1_-6 LA_OA SYMBOL

C_RRELATIO__M%_-tG4 (IN CE_REES)
MiC_ NUMBER .__RuN _uMBER 15 x
4LPMA 15_.0 4_ I

P_ 12.07 +

S OvERR
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REYNOLDS N_BER _._]2)x ),_-6
CORRELATION NvM0_R -I_5
MACH NUMBER 5,9r_]
RUN NUMBER IS
ALPHA I6ra,O
P_pt 5,589]
pt 12.06

LAMB;A

dN _E_REES)

-O
4S

SYMBOL

x
I
O
+

S OvERR

B-139
4
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mtvH_,.OSHut,Qtn a.02_ x IO-_

AL_A 155.0
P;PT I_.511_3
pT 1|.4|

_ t,,A_Bf_A It_K_.
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JRv_l.O_ _tm 0.[125 x LO-S
¢(_alti._TI_ #q_t! -3e

P_Pl' O._)l]|
_T l_.dlQ

LA_OA $_lq_L

(IN OE_[[S) ,
° " X

S OvER
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eEvH(:X.OSNUl4En 0.025 x 10-15 LAMBOA SYNBOL

,,CH¢_ItELkTI(:3N,UI._ERNL'_f_ -4Q (IN OE_REES). ,
RUNl,lui4ER ? x
AL_AI?9.Q 45
P;PT Q.,_9_7 45
,T l_.,l °90 .

P
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¢
0
E
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F
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E
N
T

S OvERR
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

.l

REVNOL_ Nu_qBER G,0_5 x IG-E

{o_RELiTION NUMBER -_91

NACN NUMBER I,I_

RUN NUMBER 53
ALPHA _.
P/FT _,4_8

l

[

LAMB_k
¢IN _EGEEES)

-G
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9G

S OvEl_ I_
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atvv,_4,¢s N_Ka _,_t_ x tbt
gOaatLITIOh _U_Bga -iS|

IUN N_i[i 5_

P_PT 0,_tl_
PT |_,Sl

LA.e_A
_IN 0tSRt_

_5
-45

K

Sv_c.X.
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X
1
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P
R

$

[

c
o

£
N
T
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NORTH AMERICAN AVIATION, INC. _ SPACE:and INFOBMATION SYSTEMS DIVISION.e

REVNOL0S NuNBEE _,_5 X l_-_ LAI_0A Svl4eOL
CoRRELAtION NuNBER -2ti (|N 0EGEEES)
_kC_ NU_6ER 1.098 _
RUN NuMBEE 5_ -G x
kLPNA |_,_ 45 I
P/PT _.4SS4 -45
PT II._I 9_ ÷
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¢0eR[LLTI0_ hUMBER-195
MACHNU_QER 1.1_
RUN NU#Q_R 5_
ALPHA 15.G
PIPT _.4_95
PT II.E_

LAI_A
_IN 0E_R[[S)

0
-0
45

-45
9O

2.0

Sv_caL

X

l

÷

s OvER R
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NORTH AME R ICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

aZvN_..CS NU**6ER O.GZ5 x tG-Z LAN60A SV_OL
(ORRELATION NUN6ER -_24 tin OE_REES)
NAE_ _UNBE_ t.G97 G ,
RUN N_NBE_ 5S -G x
ALPHA _0,0 45 1
Pip; G.4SSg -45 G
PT II._9 gG ÷

S OvER R

B-149
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_OR_[L&TI_ NUM_ER -I_5

M&(H NCJM(J[R ].,0%1
run nu.Ber _9

ALPHA _5,_
P_Pt _.4_92

B-150
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N O R T H A M E R ! C A N A V IAT I O N, I N C. _ SPACE _d INFOR._IATION SYSTEg_S DIVISION

nUh_4._s N_4BER G.G_5 x IG-_ LA_GA 5Y_0g
¢0RRELAT1OR NUM6ER-_2_ (IN 0[_R[($)
aAca NuaBCn I.GSO _ ,
Ru_ NU#6ER S9 -6 x
ALPHA _O,G 45 ;
P/P1 _,4695 -45
PT ||.67 9_ *

_.G

_$15-CT
T4 G_

S OvER R
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NORTH AMERICAN AVIATION, INC. _ SPACE and lNFORMATION SYSTEMS DIVISION,.

CORRELATION NUN6E_ -_21
xA¢_ N_NBER I.LGI
RUN NuNBER 59
ALPNA _,G
PvPT _.4_?G

PT It,S9

I
]

I..lii_l) It Sv_Oi..
(IN I)E(,ltEE S)

G ,l<
-G x
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NORTH AMERICAN AVIATION, INC. Q_ SPACE and INFORMATION SYSTEMS DIVISION

nEv_uL_S _6En G._5 x 1G-_

{OR_[LATIO_ _UM6ER -t_l
N¢C_ _u_BEe l,Git
_uN NUx_E_ _?
ALPNA 4_._
PIPT _.47_

S OvER R

_AX6_A 5vMG_.
{IN 0[GR[ES}

G
-G x

-45 0
9G ,

B-154

SID 6Z-1316
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REVNOLCS _UM6ER G.G_ x tG-_
CoREELA_[ON NUNBER -_GG
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

RU_Ot._S S_SER 0.G_ x 10-_

(ORRELtTIOI_ _UH_tR -_t

_ACH NUMBER 1.GW
RUb _U_Q[R ¢?
tLP_t S_.O
F*FT G.¢_89
P_ II.?G

LANS_A

O
-G
45

-45

gG

5v_(X.

x
l
t_

S OvER R
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NORTH AMERICAN AVIATION, INC, (_ SPACEand INFOR.%IATIONSYSTE_tSDIVISION

_.-Jot0s N_SER 0.025 x 10-li LAUSOA SYMSOt.
COR_O,dON N_ER -2_0 dN 0Er_REES)

NACHNu_ER l,ogg _ *
ALPHA 6_ .0 4,]

PT II._ ÷

P
R
E
s
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C
G
E
F
F
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$ OvERR
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I_YNOLOS NI,MBEll 0.025 )l |04

CORRELATION NI,A¢_[lll o_21
MACH 1.t04NUI4(t
RUN NUN8_,04 !ALPHA
PIPT O. 46t_
PT IL.65

"E
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_v_,_.Os .ul4Zlt O.OZSx
C_ZltIELi_'I_N_tB -ZZ|
_kCHN_IKll 1,100
mUNNUDE! 4!
ILI_I_ 67.Q
PIPT Q,4_t_

PT ll.ee

S OvERR
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SID 62-1316
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SPACE and INFORMATION SYSTEMS DIVISION
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_vao_.Os_UNBE! 0.025 x IO-S
¢OiHI_LATI(_I klgl4[lll -_|3
.ACH I. oggHu.BEn
"-- a_8||.0'1ALPHA
PIPT O,4_g|
PT 11.65
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45
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\ SPACE and INFORI_IATI()N SYSTEMS DIVISION
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ntivHc_.Os,UNOEnO,O_l)X 104
¢ORf_[LAT|ON NUI4_[Ilt -Z2S
WACN_um4(l_ 1.103!
nun _u_ER 41
ALP+CA ?3.0

P/PT 0.4_73
PT II.6S
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NORTH AMERICAN AVIATION, INC. _ SPACEand INF*ORMATIONSYSTEMSDIVISION.y

_Y.C).OsNUMOK!0.0_5 x II)-Q
CORINI_t.AIIONt4_E! -)2e
14ACN i,iOt

Ak,_A I]
P/PT O,41_?t_
PT ll._

(sL_(i_(s) sYN_.,
• X

-ii !

S OvERR
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eEv_.Os HUMBEeO.G_5_ 10-6
¢(_It_LkTIQN NUM_[lt -1_I_
.ACH.u_Eq 1.tO0
_ Nui_(_ 29
ALPHA 77.0
pJpT0.4_82
PT 11.69
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SPACE and INFORMATION SYSTEMS DIVISION
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_tY_(:x.O,sNUXOE_0.0_5 x I0.6
CORRELAT |ON
NkCH NUI4ER Nl,097

.l_.r

eu_ I_¢._ER 29
ALPHA 19.0
P/PT 0.4_99
PT 1Z.69
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LAMe0A

(IN OE._ItEE$)

45

$ OvERR
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RUN NUMBER II
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_EYNOLCS NUMEER G,G_ x I_-E
¢_RREL&TIQN NUNEER -_9
MACM NUMBER 1,_1
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ALFHA 41,_

_.ra

LAMBCA
(IN CEGREES)

45

90

S OvER R

SYMBOL

X

i

÷

_818-_z

B-203

SID 62-1316



_ C2::227T_tL

J

NORTH AMERICAN AVIATION, INC, SPACEand INFOI_.MATI!)NSYSTEI%_SDIV]SION

S OV[lt It

; l
I

-I--!- --

]----x.
i :

]

: 7.-

i
[
[; r

!i
: I

; i

" i

: " i

i

__+__

• -4-

i :i
--!.

B-204
SID 6Z-1316



/

NORTH AM ERICAN AVIATION, INC. ( k_ ) SPACE and ]NFORMATION SYSTEMS DIVISION

P
It
E
s
S

c
o
E
F
F
X
C
!
E
N
T

! J
: J

G

I
I
I
I

-]- :

i

:2

i

/:

f

!
f

• /
: J

: /

[

\

\
\

\

S OvER R

I I I I
I : i ]
] ; i I
I : "

] .

i i

I
t

[

[

r
__ ___.. _

L

] ]

1 ,

I
: I !

1

T

1 ,

!

i
I

i

! _
l

__ ,._

F

• |
l

.... 4 -+ --* --_

2 / -

-.+ _. 4 ,

i

I
1

1 : 1

l

i l T

_ : :

I t t

A , .

.+.

4

* 4 4--_-.--

B-205

SID 62-1316



NORTH AMERICAN AVIATION, INC. SPACE and lNF(_I_:'_I.%T! ,N.*-_YSTfC_.ISDIX'I_,It)N

EE'NULCS NUMEEE 5.GZ5 x 15-E
(OReELA;IoN NUMEEE -_E5
_lCh NUMEER I.ZSl

RUN NUNB[R 4B
ALP_I 55.5
PIPl 0,4[16

PI II.?0

s ov[_ R

LAMSf.,A S_'M6OL
_I_ [.,EGREF..S _

O
-5 x

-45 O

19 GG£

L

w

B-206

SID 62-1316

L



C
0
E
Ir
Ir
I

E
N
T

QEV_oOL0SNUMBER0.0_S x 10-6
¢ORI_LkT|ONNUM6EE-2_?
_4A¢_HU_ER 1,197
I_UNNL_ER 4_
ALI_A El.0
P/PT 0.4141
Pt II.E4

SOvERR

B-207

SID 6Z-1316



NORTH AMERICAN AVIATION, INC. SPACEandINFOI!M..\ktON_Y_TEM_DIVISI(_N

P

E
S
S
u

E

C
0
E
r
F
I
E
I
E
N
T

i__; i [!_+) ,) I

I I [ I
T [ " 1

-t--T i
1 I
ii i
I I i
!! :

; ; : : ',

-+-+ i

• !
) ) : _,

T | I

-_ii 'lie
!I''

-Ti ii

; : .[ :

;ii:!

t4-!,,I
II [

I_EYNOLOS NUMBER O.02._ x ),0-6 LAMBDA SYMBOL

CGRRELJ.TIC:_ N_,)_a)-228 (IN DE_REEs)NACH NUMBER ,
RUN NU_ER 42 " X
ILPHA 63,0 i_

P,PT 0,41),8 ")l 6
I_X 11.64 +

L

S OvERR

B-Z08

SID 6Z-1316
-- ^.,r,nr.,_-_

_k./vmlu mm.,tLnl I IT_L,



• .... |

•_v_,u IIJL.II s irlL
NORTH AMERICAN AVIATION, INC,

f

SPACE tlnd INI"OI{_IATI()N S'I'S'I-EMS DIVISION

REYNOL(_S NLJ46F.R 0.02S X 10-6

C()RI_LA T ION
MACH NIJM6ER NI.I98

U_ER _2_9

n_ NURSER4_
AL_A GS.O
P/PT 0.4132
PT 11.63

t.A.OOA

4S
X

t,

@
$ OvERR

B-209

SID 62-1316



r,n I'.'-'._'::T'. "tL
_.-- vvnli NORTH AMERICAN AVIATION, INC, _ SPACEtlII(I INl,'()llY,lt.i )N#3'N'I'Y;YklSI)I%IISI()N

_EY_'L_SNUMBER5.525 x Iru-6 LA_OA SYMBOL
C_./_REu.ATIc._NuMOF,,R-235 (IN DEr_REE5)
_ACHNUMBER1,198 _ ,
RUN NUMBER 42 -u X
ALPHA _7.0 4,_ I

0
PT 11.63 +

$:,

S
$
u
R
E

c

E

[
C
I
E
N
T

S Ov[_ R 0

B-210

SID 62-1316



NORTH AMERICAN AVIATION. INC. _/ (///'_'_ sl'.._,('l': _,,,(I I>,l.'()l{_l.Vl'l(_x _._s'l'l,:_,l_ I)1\ I_-,IOX

I
: ,'1

I

L

L
r

i

i

_ [
1

_ _... _ .._.

":" .... t:

] ] ]

! ! 1
!

r

r! i

i i

r r

_-ZII

SID 6Z-1316



f

NORTH AMERICAN AVIATION, INC. ((_ SPACX_and IXI_'OF_.:_t _. ,OiX. _'l:-;TEl_fS DI\-Ih;ION

REYNOLDS NUMBER ru.O_t;x IO-E LAMODA SYI46KD¢.

CORRELATIONh4yM_-232 (IN DEIREE$)MACH NUMeER . ,_
RUN Nu_EIR 42 " X
ALPHA 71.0 45 t

P/PT 0.4121 "_IPi 11.6) +

S OvER

B-212

SID 6Z-1316



NORTH AMERICAN AVIATION, INC. _ SPACE and ][NF()HMATI()N SYSTEMS I)IVISION

REYNOLDSNU_ER 0.025 x 10-6 Lk_OA SYM_::_.
r.ORRELb,T].ONNU_IF.R-255 (IN DE,lEES)

NkCHNu_ER 1.204 _ ," XRUNNUI,_ER 42
ALmA 75.0 45

PT || .65 4.

P
R
E
S
S

E

(
¢
E
F
F
I
g
I
g
N
T

S OvERR

B-Z13

SID 6Z-1316



f_ f_ | I i-- I P_ I--]L JLS_LA I

----- vVWll IILJLI| I IrlL

NORTH AMERICAN AVIATION, INC.
S}'A('IC i{nd INl,'Ol{',.!.t'j J'_ _; _'I't£_IS I)I%I_lON

IS-6
CORREL.A _;,:__uMBER 4 x

HACM NbH6ER 1,199

RUN .',uMBER 42

ALPHA 75.r_
P/PT O.Al)rJ

PT 11.6&

.... r T •

_ t t-I ,_ f" '

ii;l -_,-.-_.,
t" -t * .......

i ;

_- 'r *- t--._1---.--, -

L :

i

• * ' " t * t--+ _-
• _ • + +..ft.- 4. -

I _ *-4- --_. 4- .............

' t-t- -4.... d _ ...........

t" *-t", 4 fr_.r_T.._.....

f.+_¢ ....._71.Z" " [_

.w.÷-_ .....

-:__t_ti j j-
I ilil

ttt !i"_,

:i

--4

t _

-- V -- 1

I

- -4

1

......... J

_AMEA

dN OE_REES)

-O
4_

SYMBOL

x

+

B-214

SID 62-1316



NORTH AMERiC._N AVIATION. INC. \ _J', \>_r_//

REYNCX.DSN_EER L_,O_!5x I,%6 LA_A Sv_CW.

C.ORREL_IION NyM?_) -l,_ tlt__E_R[ES,
MA(M NUMBER . ._ ,_RUN NUMBER )O x

PT 11.69 ,,

B-Z15

SID 62-1316



NORTH AMERICAN AVIATION, INC. _ SPACI'] and INFOR_,I..',TI '3SYSTE.%IS DIVIS]()N

P
IR
E
S
S
u
R
E

C
0
E
F
F
Z
C
I
E
N
T

REYNOLDS NUMBER 0.025 x I0-6

MACM NUMB[_
RUN NUMBER
ALPHA 19.0

P/PT PJ.4_|6PT _,l.Tw

LAMBOA SYMBOL

(IN DE_REES) ,
- x
4S

+

S OvEI_R

B-216

SID 6Z-1316 .... , ,uL,,,,,.--



NORTH AMERICAN AVIATION, INC. ( _, _'_ SPACb'and INFOR,_IATION 5'_'5'|-EMS DrVlSION

REY_X.0s NO4BEe 0.025 x 10-6 LA_(_A 5v_OL
CORRELATIONNUMBER-171 (IN DEGREES)

R_ Nu_[_ 30 - x
AL_A 8_.0 45

PT ll.?g +

p
) R

E
S
$

S OvERR

B-217

SID 62-1316 _v,,, ,vL._1 II/_L



/

NORTH AM ERtCAN AVIATION, INC. ( _

_ SPACE Bnd INFU}{_.I& FTf)N FF_TE_,|S DIVISION

J

LAMinA

,IN_,E_EESi
-._
45

+

S OvEe

SYMB_

I

÷

B-ZI8

SID 6Z-1316



NO_+HAME_+ANAVA+ONN+i+_L'+I'A{'I'; 1_11(I INI,'()It_XI.+,.I"I{)N _'l'.'-+'l'l,:t_l."4 l)l_+ Iml()N

C
0
E
F
F
I
C
I
E
N
T

_ : :

! :

I i

+i'+-_-+
.... i

2J_-

-1+

i .

r :

L L
r *

_ L
[

[ '
- L

ii
:-" +ti
_+ [ !

t1

L l

+ -[.-[- -
I --I.- ,w-.k--._- -+

RE_,L_ NuMBER _.0_5 x I_-6 LAMBGA-+SG {IN CEGREES_ S,_r.w.(ORRELAIIC_ NuMBeR
MAC, NUMBER 1.2gt _ +
RUN NuMB[R 24 -_ x
ALPHA 93.0 4_ I

Pl II.7_ 9_ +

S OvE_ R

p., ;

i- t

I

t i

L

L

tB-219

SID 62-1316 ,- ....-........ ,,.-



NORTH AMERICAN AVIATION, INC.

SPACE and INFOR_.I x'I :{_N SY_-'I'EI_IS DIVISION

_EYEX.0S NU_ER 0.G_ x I0-6
COIRRELATIONNtJI,_ER-IS1
MACHN_ER 1.200
R_ NUMeER24
tLPHA 1GG.G
PIPT 0.41_Z
P_ It ,7ej

LA_DA

(IN OE_,REES)

4S

Sv_

x

4,

p
R
E
S
S
U
R
E

C
0
E
F
F
I
C
I
E
N
T

B-220
J',-_ ,P'_Ik l IPm i_ iPit m"Pm i •

SID 6Z-1316 ..-- L, ...... _.-r._..l



NORTH AMERICAN AVIATION, INC. _ $PAeEand INFORMATION SYSTEMS DIVISION

D

REv_04.0SNUW_ERO,OZSx tO-G LA_0A SvNBOL

COEREI.ATIONt,tACM NUt4ER 1,.ZO4

NL_R "],_ (IN 0_ REELS)
_v

" XRUNNurSER_,_
ALPHAL0_.O 4S

PT It.t2 +

S OvERR

B-221
SID 62-1316



NORTH AMERICAN AVIATION, INC, ( ._,PA('l':_n_l INh'(lll',l\lh,'_ M'J_'I'I-:_.IMDIVI_,ION

MA(M N_ER

ALPMAIIt.G
P/PT 0.4119
PT 11.85

,IN C)E._REES)

45
x

p
R
E
S
S
u
R
E

C
0
E
F
F
I
C
I
E
N
T

S OvER R

B-ZZZ

SID 62-1316



NORTH AMERICAN AVIATION, INC.

/

REYS_.0SNu.eER 0.025 x 10-6
CORRELATION NUI_R -18_

_aCH Nt_ER 1.201
RUNNU_ER 36
AL_AI[6.O
P/PT 0,4119
PT 11.85

v ;

[

i
ql

[

L

I

S OvERR

LAI4OOA

(IN OE._I_EE$)

45

sv.eOC

X

I,

\j

.A

i

i

]

[
i
I

,

i

i
1

i

!

J
!

I

B-ZZ3
_ _/'_,,,-,_.......

SID 62-1316 ........... ,nL



NORTH AMERICAN AVIATION, INC,

SPACE and INFO|(%IATI()N SYSTEMS DIVISION

NkCI_Nu_ER
Ru_ Nu_ER 36
ALl:_.lk|21_ .0
PJPT 0.41_0
PT II.8_

LA@OA

(IN 0E._REES)

45

SY._:x.

X

÷

P
R
E
$
$
u
R
E

C
o
E
F
F
I
C
I
E
N
T

$ OvERR

B-224
SID 6Z-1316



NORTH AMERICAN AVIATION, INC. _ SPACI-;andlNFORMATIONSYSTEMSDIVI_ION

ii

;i
.il
I?

I :

I !

I 1

IL :

l ;

| :

ill

L ;

t
!

i

t i

g r

_F.Y_,3LOSN_ER G.O2Sx IO-G
CORRELATION N_R -121

NACM_£R |._01
Ru_,_uMSER18
At.PHAIZS.0
P_PT0.4118
PT ll._T

S OvERR

1 ]

| :

l
l
!
1

I

b,

i

i

i

i

.-L

°i • ,P -4 4 *

B-225

SID 62-1316



pr_l_l rJr_rlmTI 4 1 ,

X

NORTH AMERICAN AVIATION, INC. ( (_ SPACEancl [-_F_)l{._l.-k't _)_, £'K_I'tCNtS DI'_'ISION

RE,_LGS NUMBER _.$2_ x I_-6 LAMB_A SYMBOL

CORRELAT[O_ NUMbeR -[_ (IN OE_REES)
MACM NUMBER i_.2_3 ._ *RUN NUMBER X

ALPMA _].O 4_ I
O

S OvER

4 ;

--.,
" i

---e

4

BlZZ6

SID 62-1316



AMERICAN AVIATION, INC. _/_1\_ SPA('t':,ncI ]Nt"(III_-I.._.I"I()N _,'5"I'EI_IS.')I'I,'IHI(_NNORTH

C_RE_TI_ NuM6_R -123MI(_ NU_fER _,2,6
RUN NUMBER 18
ALPHA L38.O
P/PT 0.4Ggl "

PT 11.65

k-. --

X

B -227

SID 67.-1316



NORTH AMERICAN AVIATION, INC. SPACEand INFOI_.!_t_.'I['!NSY_TEI_IS'JIVISION

REvEX.0S NU_ER 0,G2_ x _G-B LANBOA SY_OC
CO_RELATI_ NUMe_R- _24 (IN OE_REES)

14ACH NuI4(_ER 1.2ru7 _ *" XRuNNUMBER18
ALPHA 140,0 45

P/PT ru.4ru84 -t_
PT 11.64 +

P
R
E
$
S
u
R
E

C
O
E
F
F
I
C
!
E
N
T

S OvER R

B-ZZ8
SID 6Z-1316



NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMSDIVISION,.

C
0
E

F
I
C
I
E
N
T

eEVN(X._S _U_Ee 0.G_5 x 1O-G Lix601 SYMBOL
COOl'ELATION No_ER -125 (IN OE_I_EE$)

xiCM _uNBER 1,2G5 f *RuN Nu_ER 18 - x
kLPHi14_.O 45

P/PT 0.4(]9, -_PT _l,G_ +

S OvE_ R

|

I
I

!

I
I

d

!

!

i

1

J
!

i

--4
i

Z

B-229
_ sl r-i [_FIklTI •.

SID 62-1316 uu,,, ,_ ...... ,L



_,_C_ | i pi ir_ p ......
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NORTH AMERICAN AV ATION INC. ( /_-_ SPACI_]_ndIN|,'OR_L%TION:;ySTEMSt)IVISION

p

E
S
$
u

E

C
0
E
F
F
I
C
I
E
N
T

REYN(_._S hUMBER _,0_ X I_-B LA_{)A SYMBOL

MAcMC_RELATIONNuMBERI.ZOl

N_R . CIN_ etEs,
RUN NUMt_ER 12 - x
iLP.A l,,.O 15

,,PT _.,ll, "t_ !
PT 11 .SB ÷

S OvER R

l!!i

B-230

SID 6Z-1316



/

NORTH AMERICAN AVIATION, INC. ,'-_ll._(+lCiind INI_+OIIM.Xl'It)N_'V,-_-I'I_:NI,._ ;)IX-INIt)N

REvNOL0SNU_6ER ru.025 x L0-S LA_0A 5v_OL
{ORREL.ATL_N_BER -TO dN 0EGREE5)

RUN Nu_ER t2 -u x
ALm'hk _4_.0 45 t

O
PT XI,B4 4,

f

° °

S OvERR

B-Z31

SID 62-1316 CC 'Fi-,N T:7,L



t'_t'_iLI I'-I I'_ I'L u"a"t • I

_,.l_,Jlll 11,,/I,..11 I I;11,,.
NORTH AMERICAN AVIATION, INC.

} SPACE and INFORMA'I; ._N SYSTEMS DIVISION

P
R
E
S
S
U
R
E

C
0
E
F
F
X
C
]
E
N
T

RE'ft,_._S NU_F..R _.02_ x iO-G

CORRELATIONN_,_ 41HKM N_ER
RuNNUt4tlERt_
kLPHkI4?,O

P/PT 0.41_6
rr 11,67

* t

, _ ;

J

• • t

.... , o , °

• ° • o ....

' ; t _" + i,

' • + _ t

! ! I _ ' ; ;

• , , , * , ° ,

• ° ° • . , ° ,

[ ;[! _ ! I

t

• litI
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!il

+' !i,it, I

.:::I;::; .,t, .+,, +ii

• ,"_.l• _.+_. ,, i_ .i!Ii i

_:_ tttt,tt t T o
_-_-4,+_;_44-14-t; i ;....

! t tLft-tt+ f t i :t o
.$ii- i .

tt_!tt-f! ,t t
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! :f t ft fft f ,, .,,g
i, + f-t; ,, t f t ,t i _, it t f. +

i : :, : =t I i t * + _ t + ' +

' ' ''' I! 'I_II '',:*I_++I t t ,I o
: : _ i I j .

["''+t t
' t

: ! * ÷

i, t
t t !

t I

t I

t t

tt
t t

I. . _ &

' tt

_.I 't

t

i i

LkVSOa

(INOE._REES)

45

, T i

t t t

i t ÷

S OvERR

t t . ,

ii ;

1

,I

i _ !

.

¶ ; -

i

i.

!

, i

, !-

, i

SY_

*

X

÷

B-232

SID 62-1316



N ORTM AM ER ICAN AVIATION, I N ¢. _ SPACE and INFORMATION SYSTEMS.DIVISION

C
O
E

F
I
C
I
E
N
T

eEv_o4.0sN_J48Ee0.0_5 x 10-B
CORRELJ,TIQN N_ER -72
MkCH N_Ee 1.],99
RUN NLJ4E_ |_
aL_al,18.0
e/ex 0.41_8

Lk_0k sY_B_.

(IN 0E_REES) ,
" X

-il !

S OvER R

B-Z33

SID 62-1316



NORTH AMERICAN AVIATION, INC. _ $PACEand INFORMATION SYSTEMS DIVISION

P
R
E
S
S
U
R

E

C
0
E
F
F
I
c
I
E
N
T

:!;i
t

S OvERR

i i I I

B-234

SID 62-1316



f

NORTH AMERICAN AVIATION, IN(:, SPAC[ ":and I_'_I'OR_'I.'_.I"I()N-'4"-_I'I";_'I-_I:)IVI'_ION

P
R
E
$
S
u

0
E
F
F
I
C
I
E
N
T

$ OvERR

B-Z35

SID 62-1316



NORTH AMERICAN AVIATION, INC. $PACEandlNFORNI._.I"i(''-iSY._TF.'I_,ISDI'VISION

RrcYNOi.DS_U_ER Q,Q2Sx _Q-G
¢OmttLAdO__u_ER -7'_
MAC.hcul_O l.[g8

ALPHAt_.Q
P,'PTQ,4_4
N tt.Mi

LANEOA SY_BOL

(li_OE_REES) ,
- X

S OvE_R

l
• ' ° ° " * I

l

• • !

+ + ,

+

+ + _ *,

• •

+ + ....

B-236

SID 6Z-1316

L__



N 0 R T H A M E R I G A N A V I AT I 0 N, I N C. _ SPACE and INFORMATION SYSTEMS DIVISION

P
R
E
$
S
U

O
E
F
F
!

E
N
T

_vNOL0SNU_E:R0.8_5 X 10-4 LA_OA Sv_
C(_I_LAT|ON NuwBER -?E (IN 0E_REES)

R_ NU_E:R l_ - x
A_AI(0,I 45
PT 11,8? +

S OvERR

B-Z37

SID 6Z-1316



NO RTH AM ER ICAN AVIATION, INC. _ _ SPACE and INF(JRN/ATI(JN SYSTEMS _)['_'ISION

P
R
E
S
S
U
R
E

¢
0
E
F
F
I
c
I
E
N
T

S OvERR

iii l ....

B-238

SID 6Z-1316
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NORTH AMERICAN AVIATION, INC. /_ SPACF:and |NFOt),_'|.%1"I()N-C'YSTI':l_|S ;)IV|i"ilON

p
R
E •
$
S
u

C
0
E
F
F
I

f
E
N
T

!

:li

l

S OvERR

B-Z39

SID 6g-1316



NORTH AMERICAN AVIATION, INC. _ SPACEand INFOR_',tAT_O.'_ SYSTEMSDI%'ISION

eI[V_LOS _U_F.e 0,02_ x til-B Li_Oi SvN_.
¢(_ItELATI(_ Nu_Elt -49 (IN OE_ItEE$)

tlkCHNuI4F.I_ _._G2 _ ,it_N NUI_(lt $ - x
iLI_4i|?S .G 45
P/PT O,gU,, "_I
PT _t.?2 ÷

S Ov(_

• • ° .

r

B-240

SID 62-1316



==.
vv. " -..II I irl[..

NORTH AMERICAN AVIATION, INC.

I SPACE and INFORMATION SYSTEMS DIVISION

p
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E
S
S
u
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E
F
F
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E
N
T

ltEv_.Os .u_EI 0.Q25 x 104

NiCx NU_Et
_u. Nu_EI
IC_Al?9.O
PIPT O, 4_18_
PT 11.72
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S OvER R
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B-241

SID 62-1316
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RUNNuW6ER $
ALP_A_SG.G
P_PT G,4LG2
PT It .72
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NORTH AMERICAN AVIATION, INC. (?-_ SPk('l".llnd IN|.'O|{_IA']'ION SYHTI,:,'_IH I)IX'I:-;ION

REYNOLDS Nul4EEE _.G_ x 1_-$

¢ONNELAI[ON NUME[R -)_

MACH NUMbeR I.)I¢

RUN NUMBER 55

ALPMA -l._

P/PI _,35_9

PT 11.E5

LAM_A SYM_r,,R..
tIN GEGRtESJ

O

-G x

45 l

-41 G
9G +

6etE-t_
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REYN_LC$ NUMBER O.G_ x _-_
CoRRELAIlON NUMBER -_
MACH NUMBER I,_15

RUN NUMBER _5

ALPHA _.

pl i1,57

S OvER R

LAMBCA SYMBOL

(IN OE&REES)

-_ x

-A_ {;
9I; *
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s OvEE R

I

B-246

SID 6Z-1316



f

NORTH AMERICAN AVIATION, INC. /(_

\
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c
I
E
N

T

REYNOLDS NuMEER _._5 x I_-E
(ORRELAIloN NUNEER -_E

MACM NUMBER 1.317
RuN N_NEER $5
ALPHA 1_.0

P,FT 0._5_8
Pt II.E1

LAM_CA
tin _E_REES_
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-45

9_

I
g

fl

• . . o._

• . o ÷ _

s OvER R
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SPACE and INF'OR/'-|ATI;}N _YSTKI".IS DIVISION

RE_N_LCS NUMBER _,5_5 x IG-E
CuEREL&IION NUMBER -_57
MACM NUMBER 1.)1?
RUN NUMBER 55
ALPMA 15.&
P/Fl g._5_4

Pl I1.E_

o

LLMB_A

tin CEGREES_

@

45

-45

gG

S OvER R

_YM_'(,)L

I

B-248

SID 6Z-1316 _,., ._1_ I Ill IL



f

NORTH AMERICAN AVIATION, INC. l('_'_ SPAEEandlNFORMATIONSYSTEMSDIVI_ION

:-: ,k k

_ L-LN

_FT

.- 4----4. -

•.f....t_

i :

. !

': i,/

: e

: i
! ;

-L_L

:-L_; i

t T-t :

1-,i

,_J .J :

_62 C_C

:L .....

.-i--L ; i i ; i : "-;- 4- I-LL. A LLA_J _ _ _• --,,_,---4,- _,,,,,._---

Cr ,-r-- -_ _-1-_-_-_- ,-_ ....... -_--+-+-_ ---
2_.'_. - - _ : : : : : : : ; : i , i I ! , , .

.......
- ,_I-_-+--._'T-,. , L1:T'lq:-r--:-r-.:_ ....._.........

1 t
; _. r 1 1 , -- ..... _ -

--Ti i;i _ _---_'_- --7..Z___,:-r-_-_'_; _-'*

--L4
i

• i ...... i: : i i i i i t_ i .... _ _ '
l I I t ? : :

" It : i i i i i i iiii i ': _t_, : : . :
±+ ..........

- " - _ld ]L,.

_! _, _ ,.:1- , _:, . :, ,T .... -

--+ +--+ + ...... +-+--- -4--4--_ ;--+-4--,--_-.-_- , .........

-f+.-f *,..... .-H----t-:-fir-f---r.-t_,- i----t t-t-_ : ......
•-f-f-4 k- - __ 4-_,--t---4-; f-4---_:-:4_._. : .:.....
-1-f-f t- .....ft-- d-.-fffft- _ t-+-H--i -_ _-_ " ....• " , t I _ . ' ...... "

-++_ + .... 44-- --+--+4:k ...... , 4 , .-_- ............
fl--t-t t: -: fff--,: -!-_-t! - t-t :_1 f : : : : : : :....

1 i t : i t i 1 : " ', : i i i i i i i i

_ l _ /[ i , : i / _ , I .... I .....

J
J : ;. LJ_ I I l : . / . ]. I

$ OvER R

B-249

SID 62-1316



NORTH AMERICAN AVIATION, INC, _ SPACEand INFOtI_IATION SYSTEMS DIVISI(]N

P

Q

E
S
S
U

R

E

C
O
E
F
F
I
C
i
E
N

T

REiN_L_S NUMEEE E.5_4 x 15-E
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SPACE and INI-'OtI.MA'I'ION SYSTEMS ;)IVISION

O
E
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!
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N
T

(C_ELATION NUMBER -_5

_k¢ff NUMBER 1.327
RuN NUMBER 43
ALPHA 6|,0
P/pT 0._4T9
PT 11.88

S OvEll

(IN 0E_REES)
-0
45

t
X

÷
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C_RE,_:I_ _uM6ER-_36
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REv_Ot.CS NUMBER 0._25 X 10-6
CORRELATION NU_ER -23)
MkCH NUMBER 1.)34
RUN NUMBER 43
ALPHA 65.0

P"PTI_'%_4'pT

S OvE_
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REYNOLO$N_EER 0,0_5 x _-ro CAI460A SYI,_OL
¢_t_REt..ATIONNUMBER-2_8 {IN OErAREES)

NACH _6ER 1,_8 _ ,Q¢,_ NUI4_ER 4_ " X
ALPHA 67.0 45

P/PT rd._47_ "_I
PT 11.88 ÷
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NORTH AMERICAN AVIATION, INC, _ SPACI-Tarld INFOnMATI¢)N SYSTE_dS DI',/ISION

REvNOL0$ NUI_ER 0.025 X 10-G LA_QA SYI4_A.
CORRELATIONN_ER -239 (IN 0EG_ES)

NACH NLMBER 1.333 I *_uN NUMBER 43 - x
kLl:_'ib, 69.Q 45
P/PT 0.3451 45
pt 11.90 "9G ÷
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F
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E
N
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Co_eELATIOh NuM6ER -240
MA(_ _,uMBER t.3_,3
eUN NuM6E_ 43
AL_M_ _t .5

S OvE_

LA_SOA $Y_
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REYm:_.CSNU_ER O.G2s x 10-6 LAV_OA SY_OL
CORRELATION I (|N OE£REES)

i_un n_ER 43 _ *
ALPHA _3.0 _ x

PT ÷
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REVNOL0SNUMBERrJ.r_25x 10-G
CORREL4TION NUMBER -17_

XACH N_SER 1.344
Ru_ Nu_tR _l
AL_A "17.O
P/PT 0, _9"t
pT II,67

Lkl,e0k

(IN {)E._REE$)
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REYhO.0S NU_ER 0.025 x [0-6
COgRELATION H_'_ER -L?3
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RUN HuO4Ell 31
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PT I1,87
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